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Foreword
During the 1996 International Conference on Computational and Applied Mathematics in Leuven,
Belgium (the resemblance between the names of the conference and of this Journal is no coinci-
dence), Luc Wuytack approached one of us to prepare a special issue of JCAM devoted to numerical
integration. Feeling that the subject was too broad, we decided on the narrower eld of practical
evaluation of integrals. We invited a number of authors, known to us personally or by repute, to
submit manuscripts that would be subjected to the usual refereeing processes of the journal. Each
editor handled the refereeing process of the other's contribution, in one case with the assistance of
JCAM Editorial Board member Lothar Reichel, whose eorts, together of those of our large team
of anonymous referees, we gratefully acknowledge.
Not all researchers in the eld were known to us, not all authors approached were able to comply,
and not all manuscripts submitted survived, so the present issue is not fully representative of all
research that is currently being conducted in the area. We do feel, though, that what you have in
your hands is a representative cross-section of the current frontier of research.
Authors were asked to submit papers on one of the following topics:
• Computation of actual integration rules;
• A posteriori approximation of the error;
• Automation of decisions in integration algorithms;
• New software for numerical integration;
• Testing and comparing existing routines.
These were further qualied as follows: \We are not particularly interested in, on the one hand,
new theoretical contributions, unless these have immediate consequences for the implementation of
algorithms; and on the other hand, details of the application of well-worn methods to particular
special cases. Articles on one- and more-dimensional integration are equally welcome".
It is interesting to compare our goals with what was eventually achieved. In Table 1 we classify
the papers according to their main thrust and secondary themes, where applicable. It is notable that
most of the papers deal with the actual construction of integration rules, and most of them also
have something to say on error estimates for those rules. There is also a reasonably good balance
between one- and multi-dimensional integration. In one or two cases the paper is perhaps a little
more theoretical than we had in mind (not all authors can be coerced into pleasing editors fully)
but such theory is always backed up by extensive numerical examples.
Most of the papers on one-dimensional integration deal with diculties of some sort: Cauchy prin-
cipal values (Bialecki and Keast, Diethelm), oscillatory integrands (Evans and Webster, Ooura and
Mori), integrands with boundary singularities (Monegato and Scuderi), innite intervals (Diethelm,
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Table 1
Evaluation of papers relative to design criteria. A bullet denotes the main thrust of a paper, a
star the secondary theme
First author Rules Errors Automation Software Testing Dimension
Bialecki ?  1
Cools  n
De Doncker ?  n
Diethelm  ? 1
Evans  1
Genz ?  n
Griener  2
Heo  3
Hill ?  2
Langtry  n
Laurie  ? 1
Levin  n
Lyness ?  n
Monegato  ? 1,2
Novak  n
Ooura  ? 1
Patterson  ? 1
Petras  ? 1
Sidi  ? 1
Singstad  ? n
Ooura and Mori, Sidi). The others deal with precision-related aspects of the generation of formulas:
guaranteed forward stability (Laurie), problems inherently requiring very high precision (Patterson),
formulas of veried precision (Petras).
The papers on multi-dimensional integration split into two equal groups: those that deal with new
cubature rules (Cools' bibliographical survey, Heo and Xu, Langtry, Levin, Monegato and Scuderi,
Novak et al.), and those that focus on the algorithmic aspects of cubature (De Doncker et al., Genz
and Monahan, Hill and Robinson, Lyness and Delves, Singstad and Espelid). The sole exception
is a paper (Griener and Schmid) that describes a visualization tool useful in the computation of
two-dimensional rules.
Readers of the printed version of the Journal should take note that in several cases the electronic
edition has additional material, especially software. For this electronic annex, see http://www.elsevier.
nl/locate/cam.
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